Background -The aim of this study was to simulate an in flight environment at sea level with a fractional inspired concentration ofoxygen (Fio2) of0-15 to determine how much supplemental oxygen was needed to restore a subject's oxygen saturation (Sao2) to 90% or to the level previously attained when breathing room air (Fio2 of 0-21). Methods -Three groups were selected with normal, obstructive, and restrictive lung function. Using a sealed body plethysmograph an environment with an Fio2 of0-15 was created and mass spectrometry was used to monitor the Fio2. Supplemental oxygen was administered to the patient by nasal cannulae. Sao2 was continuously monitored and recorded at an Fio2 of 0-21, 0-15, and 0*15 +supplemental oxygen.
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Background -The aim of this study was to simulate an in flight environment at sea level with a fractional inspired concentration ofoxygen (Fio2) of0-15 to determine how much supplemental oxygen was needed to restore a subject's oxygen saturation (Sao2) to 90% or to the level previously attained when breathing room air (Fio2 of 0-21). Methods -Three groups were selected with normal, obstructive, and restrictive lung function. Using a sealed body plethysmograph an environment with an Fio2 of0-15 was created and mass spectrometry was used to monitor the Fio2. Supplemental oxygen was administered to the patient by nasal cannulae. Sao2 was continuously monitored and recorded at an Fio2 of 0-21, 0-15, and 0*15 +supplemental oxygen. new technique enables the required oxygen flow rate to be titrated to the patients' requirements.
Results

Methods
SUBJECTS
Sixteen men and 14 women underwent routine lung function testing (table) . Normal ranges were obtained using the European Community for Steel and Coal (ECSC) prediction equations.4 All subjects were assessed by the fitness to fly protocol. All participants gave written informed consent to the experimental procedures which were approved by the ethics committee of the Royal Brompton Hospital.
MEASUREMENTS
Tests were performed using a body plethysmograph (Fenyves & Gut, Switzerland), transfer factor tests (P K Morgan Ltd, UK), flowvolume loops (P K Morgan Ltd; Brompton Software), pulse oximetry (Ohmeda Ltd, UK), and Fio2 using a mass spectrometer (Airspec Ltd, UK).
PROTOCOL
The plethysmograph was modified, allowing it to be used as a sealed chamber in which the Fio2 could be varied by adding oxygen or nitrogen through a communicating port. Two other communicating ports were utilised, one for additional oxygen administration to the patient via nasal cannulae and the other to enable a mass spectrometer to monitor Fio2 continuously. The mass spectrometer was calibrated before each study. Due to the physical constraints of the plethysmograph it was inappropriate to take blood gas samples from the patient. Continuous monitoring of arterial oxygen saturation (Sao2) was performed using a finger probe attached to a pulse oximeter (response time three seconds).
Each subject sat in the plethysmograph which was then closed and the Fio2 was continuously monitored. By the addition of nitrogen through the communicating port the Fio2 was reduced from 0-21 to 0 90% (range 70-97%); however, the absolute fall in Sao2 in normal subjects was minimal due to the shape of the dissociation curve. With the Fio2 at 0d15 and the addition of supplemental oxygen at 2 1/m the median value was 95 5% (range 86-100%).
No significant difference was found in oxygen saturation values when breathing an Fio2 of 0-21 or an Fio2 of 0-15 with oxygen delivered at 2 1/m, in all 30 subjects (p = 0 46) or within the three groups (p= 09 1). However, one subject with a forced expiratory volume in one second (FEV1): forced vital capacity (FVC) ratio of 36% and a transfer factor for carbon monoxide (TLCO) of 26% predicted had an Sao2 result of 88% when breathing an Fio2 of 0-21. In the simulated aircraft environment breathing 2 1/m oxygen the Sao2 was 86%. When oxygen was given at 3 1/m the Sao2 increased to 94%.
Discussion
Although respiratory crises on aircraft are very rare, the cabin provides a potentially hazardous environment. 
